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COOLING THE END PORTION OF A TUBE BUNDLE REACTOR FOR THE PARTIAL 

OXIDATION OF METHACROLEIN 

 

 

Field of the invention 5 

In general, the present invention relates to the production of methacrylic acid through the par-

tial oxidation of methacrolein in a tube bundle reactor.  In particular, the present invention re-

lates to a device and method for cooling the methacrylic acid and remaining methacrolein after 

the partial oxidation step has been carried out in order to suppress autoxidation and postcom-

bustion, or the like, in particular other undesired side reactions.  The present invention further 10 

relates to the products, notably methacrylic acid and the downstream product methyl methacry-

late, that are obtained by the aforementioned device and method, the polymerisation of methyl 

methacrylate and the use of these products in producing a polymer, notably polymethyl meth-

acrylate.  
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Background 

Methyl methacrylate is a widely used chemical product, with several million tonnes produced 

worldwide every year.  Various production processes are known for producing methyl methac-

rylate, as summarised in Krill, Offermanns, and Rühling (2019), Chem. Unserer Zeit, 53.  One 

example of these processes is the so-called C4 process wherein isobutylene or tertiary butyl-20 

alcohol is partially oxidised in the presence of a suitable catalyst to obtain methacrolein, which 

in turn is then partially oxidised in the presence of another suitable catalyst to obtain meth-

acrylic acid.  In a further step, the methacrylic acid can be esterified with methanol to obtain 

methyl methacrylate.   
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It is well known in the art that partial oxidation processes can be performed using a tube bun-

dle reactor.  An often-challenging aspect of operating a tube bundle reactor is regulating the 

temperatures of the feed stream prior to, and the product stream after the partial oxidation step.  

Some inventions have been published dealing with this challenging objective, including the 

following: 30 






































































































